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SYNOPSIS 


1.  Twelve  (12)  3H/70  AA  Projectiles  Type  Kx  24  Mod  9  were  fired 
for  recovery  in  the  3N/70  cun  Type  0  Mod  9  Bo.  24581.  The  subject 
gun,  although  having  been  fired  only  554  equivalent  service 
rounds,  was  in  a  badly  worn  condition  due  to  spiral  wear. 

2.  The  worn  barrel  was  oiled  with  Navy  Symbol  5190  oil  to 
determine  the  effect  on  the  rotating  bands  and  the  spin  rate  on 
the  3n/70  AA  Projectiles. 

3.  The  firing  was  conducted  in  groups  of  three  rounds  each, 
the  bore  of  the  gun  being  oiled  prior  to  the  firing  of  the  first 
round  of  each  group. 

4.  It  is  concluded  that  the  presence  of  oil  in  the  bore  of  a 
3n/70  0-9  gun  decreases  band  wear* 
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PART  B 

INTRODUCTION 


1.  AUTHORITY! 

This  program  was  authorized  by  reference  (a). 

2.  REFERENCES! 

a.  BUORD  ltr  S74-l(3")Re5a-JHM!cmj  Sor  26029  of 
21  September  1951  to  NAVPROV 

b.  NPG  Report  No.  750  of  20  March  1951 

c.  BUORD  Sk  No.  328466  3"/70  AA  Projectile  Type 
Ex  24  Hod  9 

3.  BACKGROUND! 

The  Bureau  of  Ordnance  requested  a  special  firing  program, 
as  outlined  in  reference  (a),  of  Ex  24  Mod  9  projectiles  in  gun 
Type  G  Mod  9  No.  24581,  this  gun  being  in  a  badly  worn  condition 
although  having  firod  only  554  equivalent  service  rounds. 

All  rounds  were  to  bo  firod  for  spin  and  recovery,  with  a  charge 
of  any  Available  3"/70  cool  powder  such  as  to  give  a  velocity  of 
3400  ft  ./sec.  in  a  now  gun. 

4.  OBJECT  OF  TEST! 

Tho  object  of  this  tost  was  to  determine  the  effects  of  an 
oily  bore  on  rotating  bands  and  spin  rate  of  3"/70  Aa  projectiles. 

5.  PERIOD  OF  TEST! 

a.  Date  of  Directive  21  September  1951 

b.  Date  Tost  Commenced  30  October  1951 

c.  Date  Test  Completed  9  November  1951 
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6.  DESCRIPTION  OF  IT3!  UNDER  TEST* 

a.  Projectilo*  3"/70  AA  projectile  Type  Ex  24  Mod  9 
manufactured  in  accordance  with  reference  (e),  inert  loaded, 
and  assembled  with  flat-nosod  dummy  nose  plugs  (Figure  14). 

b.  Gun*  The  3"/70  gun  barrol  Typo  G  Mod  9  No.  24581  has 
”045  constant  dopth  rifling  with  a  1  in  25  caliber  twist,  and 
also  has  the  long  run-up  similar  to  tho  Type  G  Mod  7  barrel. 

The  subject  barrol  is  in  a  badly  worn  condition  due  to  splfal 
wear. 

7.  PROCEDURE* 

Twelve  (12)  3"/70  AA  projoctilos  Type  Ex  24  Mod  9  were 
prepared  for  rccovory  firing  in  the  Type  G  Mod  9  gun,  the  charge 
weight  being  such  as  to  give  a  velocity  of  3400  ft. /sec.  in  a 
new  gun.  All  projoctilos  wore  opsom  salt  loaded  to  a  weight  of 
15  lbs.  and  fitted  with  flat  noso  plugs  (Figure  14).  Tho  ogive 
of  oach  projoctilo  was  markod  with  a  scribe  mark  to  dotormino 
tho  loading  position  in  tho  gun,  and  each  projectile  rubber 
crlmpod  in  tho  caso.  Ordinarily  tho  rounds  are  placed  in  tho 
gun  with  tho  soribo  mark  at  12  o'clock  but  duo  to  the  instru¬ 
mentation  it  was  impossible  to  do  this  in  all  casos.  The  o'clock 
position  of  oach  projoctilo  was  notod  and  marked  on  the  round 
after  rccovory.  Tho  view  on  the  loft  in  the  after  firing 
photographs  (Figuros  2-13,  inclusivo)  represents  tho  12  o'clock 
position.  In  preparing  tho  gun  for  firing,  a  bristlo-hcad 
spongo  was  saturatod  with  Navy  Symbol  5190  oil  and  passed  twico, 
forward  and  back,  through  tho  entire  longth  of  the  boro.  Aftor 
oach  such  oiling  a  throe  round  group  was  fired  for  rocovory. 

Spin  was  moasured  by  the  wire  improssion  method  (doscrlbod  in 
Appondlx  (D)).  Prossuro-timo  records  and  tangential  strain  - 
gago  readings  woro  takon  on  all  rounds  with  the  exception  of 
Hound  No,  897  (Figuro  9)i  On  this  round  tho  P-T  gago  loads 
wore  cut  prior  to  firing. 
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8.  RESULTS  AND  DISCUSSION* 

Complete  boforo  and  aftor  firing  data  are  given  in  Table  I 
(Appendix  (A))  and  photographs  of  the  projoctilos  are  Included 
as  Figures  1-13,  inclusive*  Pros  sure -timo  and  barrol  strain 
aoasuroaonts  are  includod  as  Table  II  (Appendix  (C))*  Photo¬ 
graphs  of  tho  oscillograph  rocords  aro  Includod  as  Figures  15-17 9 
inclusive* 

The  results  shown  in  Tablo  I  indicate  that /full  spin  was 
obtained  with  tho  boro  in  an  oily  condition,  wheroas  some  loss' 
of  spin  occurrod  in  tho  suecoodlng  rounds  of  each  firing  group* 

Tho  third  round  of  oach  group  gnvo  in  all  cases  slightly  hlghor 
spin  than  tho  socond*  Tho  rocovorod  projoctllos  show  considerable 
band  wear  for  tho  first  round  in  oaeh  group v  and  complete  band 
wear  for  all  othor  rounds*  Barrol  strains,  as  would  bo  oxpoctod, 
wore  hlghor  for  tho  rounds  with  oily  boro,  by  about  45£  (ponk). 

In  flight  tho  projoctllos  showod  only  slight  dispersion  and  yaw.^ 

A  previous  tost  of  tho  of  foot  of  an  oily  boro,  flrod  in  a 
now  0-1  gun  and  roportod  in  reforoneo  (b),  gave  similar  rosults. 
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Tho  prosonco  of  oil  in  tho  boro  of  a.  3n/70  G-9  gun  docroa.sos 
band  wear* 
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NP9-46912  9  Noraabar  1951  C0N7ID1NTXAL 

Thr««  riaws  (120°  apart)  of  raoorarad  3"/70  AA  Projaotlla 
Typa  lx  24  Mod  9.  Projaotlla  No.  890  (oily  bora). 

Tigura  2 


NP9-46913  9  Norambar  1951  CONFIDENTIAL 

Thraa  Tlaws  (120*  apart)  of  raoorarad  3"/70  AA  Projaotlla 
Typa  Ex  24  Mod  9.  Projaotlla  No,  891  (dry  bora). 

Figura  3 


NP9-46914  9  November  1951  CONFIDENTIAL 

Thraa  riawa  (120*  apart)  of  raooTarad  3"/70  AA  Projactila 
Typa  Iz  24  Mod  9.  Projeotila  No.  892  (dry  bora). 

Flgu  ra  4 
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Three  view*  (120* 
Type  Ex  24  Mod  9. 
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apart)  of  recovered  3"/70  AA  Projectile 
rojectile  No.  893  (oily  bore). 

Figure  5 
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NP9-46916 
Three  viewe 
Type  Ex  24  Mod 


9  November  1951  CONFIDENT LAL 
(120*  apart)  of  recovered  3"/70  AA  Projeotile 
9.  Projectile  No.  894  (dry  bore). 

Figure  6 


NP9-A6917  9  November  1951  CONFIDENTIAL 

Three  views  (120°  apart)  of  reoovered  3"/70  AA  Projeotlla 
Tyua  Ex  24  Mod  9.  Projeotlla  No.  895  (dry  bore). 

Figure  7 
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Thr««  Ti«ws  (120* 
Typ«  lx  24  Mod  9. 
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apart)  at  recovered  3"/70  AA  Projeotil# 
roj«etlle  No.  896  (oily  tor#). 

Figure  8 
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HP9-46919  9  Nor«ab«r  1951  C0N73DXNTIAL 

Thro*  yIaws  (120*  apart)  of  rAOOYArtd  3"/70  AA  ProjAOtil* 
Tjpt  lx  24  Mod  9*  ProjAOtil#  No.  897  (dry  boro). 
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NP9-A6920  9  Noraabar  1951  ,  CONFIDENTIAL 

Thro  riawa  (120*  apart)  of  raoorarad  3"/70  AA  Projaotila 
Trpa  Ex  24  Mod  9.  ProJaotUa  No.  898  (dry  bora). 

Figura  10 
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Throo  tIowo  (120 
Typo  Sx  24  Mod  9. 


9  Noyiibtr  1951  CONFIDENTIAL 
•  aport)  of  roooTorod  3"/70  AA  Projaotila 
Projaotila  No.  099  (oily  boro). 

Flguro  11 


“r^n.w.  (120°  aWS#Jti?Tir.d  3"/70  AA°SS?^i& 
Typa  Sz  24  Mod  9.  Projaotil*  No,  900  (dry  bort). 

Figura  12 


NP9-46923  9  Norambar  1951  CONFIDENTIAL 

Thraa  riewa  (120°  apart)  of  raoorarad  3"/70  AA  Projaotila 
Typa  Ex  24  Mod  9.  Projaotila  No.  901  (dry  bora). 

Flgura  13 
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TABLE  II 

BARREL  STRAIN 
DATA  OBTAINED  ON 

3"/70  Oun,  Typo  0,  Mod  9,  No,  24581 
Dato  Flrod  t  9  Novombor  1951 


BARREL  STRAINS  ( in/in) 


Maximum 

Gage  Locations  (Inches  from  Musslo) 

Rounds 

Prossuro 

(P8I) 

6" 

Rl&tsaa 

36" 

Poak  Plntoau 

75s 

Peak  Plateau 

1 

- 

883 

794 

535 

523 

431 

423 

2* 

51,200 

1003 

783 

1018 

500 

758 

439 

3 

51,600 

782 

718 

553 

506 

483 

485 

4 

5i,6oo 

773 

718 

500 

477 

382 

362 

5* 

56,300 

1025 

794 

833 

523 

730 

470 

6 

52,500 

753 

712 

506 

471 

423 

394 

7 

51,000 

765 

736 

530 

494 

429 

412 

8* 

56fooo 

842 

782 

712 

500 

623 

441 

9 

- 

712 

694 

518 

494 

476 

441 

10 

49,000 

759 

712 

565 

506 

442 

418 

11* 

47,200 

8o6 

765 

677 

600 

659 

m 

\r\ 

12 

54,600 

972 

836 

523 

453 

453 

429 

13 

51,500 

730 

712 

488 

453 

418 

335 

*  Oil  in  gun  boro 
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3  n/70  GUN  TYPE  G,  MOD . 

S  NC .  23581 

PRESSURE -TIME  and  BhRKEL 

:V.  .  N  .  nAsUKEMENTS 

TIMING  PARKS  -  1000  Cl'S;  ..A a  I' 
READING  FROM  TOF  TO  BOTTOM: 

/ 

.~Ii  ..aTIuN  oTEPS  2.0  OHMS 

ROUNDS  .  , 

.  *  3- 

U.3.  NAVAL  ’PROVING  GROUND 

9  NOVEMBER  1951 
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3"/70  GUN,  TYPE  G,  MOD.  9,  NO.  24581 
PRESSURE -TIME  and  BARREL  JTh.»IN  kiA^UKEMENTS 

TIMING  MARKS  -  1000  CPS;  MAXIMUM  -IP.  .  1  oN  STEPS  2.0  OHMS 

reading  from  top  to  bottom: 

ROUNDS  5 ,  o  ,  / ,  A  8 . 
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fflro  Impression  Method  of  Dotcmlnlns  tain 

Two  seroons  aro  sot  up  4155  apart,  oach  seroon  consisting 
of  a  notal  fraao  with  wood  Insorts,  holding  an  array  of  parallol 
equidistant  vortical  coppor  wiros.  Tho  spacing  of  tho  wires  is 
1/2"  for  tho  first  scrocn  and  3/4"  for  tho  second,  Tho  projoctllo 
Is  fitted  with  a  flat-no  sod  dummy  noso  plug  or  tho  oqulvalont, 
so  that  aftor  passing  through  tho  seroons  It  boars  tvo  sots  of 
lnprosslons  of  tho  wiros,  Tho  angle  botwoon  tho  two  sots  of 
impress  ions  is  moasurod  and  from  this  moasuromont  tho  rifling 
of  tho  gun,  tho  musslc  velocity,  and  tho  voloclty  at  tho  spin 
scroens,  is  cosiputod  tho  porcontago  of  nominal  spin.  It  is 
assumed  that  ovor  tho  short  distances  involvod  tho  spin  rotard- 
atlon  is  negligible. 
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